Keoladeo National Park is a 'Ramsar site' which is flooded by Ajan bandh and is reserved for its high level of biodiversity. Owing to its global ecological, faunal and floral significance, it was declared a world heritage site in 1985. The total area i.e. 28.7 square km presents a variety of habitats i.e. marshy/wetlands, woodlands and grasslands etc. Wetlands support a variety of flora and fauna and have maximum biodiversity because of plenty of nutrients. However, wetlands may exhibit salinity due to upwelling of salts and that makes it a different site from the routine one. In order to evaluate the salinity status of the soil and its reflection on the vegetation, an analysis of soil and plants was carried out. For analysis three dominant plants of the Park viz. Acacia nilotica, Prosopis juliflora, and Mitragyna parvifolia were selected. Along with inorganic constituents, organic constituents of osmotica were also determined to evaluate their contribution under such conditions in plants.
INTRODUCTION
Keoladeo National Park, an artificial wetland is situated on Agra-Jaipur highway in district Bharatpur of Rajasthan (India) about 141 meters above sea level. It attained a 'Ramsar site' status in 1981 and was declared as world heritage site in 1985 but later entered on the Montreux Record of wetland sites under stress (UNEP-WCMC, 2008) . The main source of water to the Park is Ajan Bandh which is fed by the river Gambhir. Presently Ajan Bandh, which is the lifeline of the Keoladeo National Park is devoid of flowing water because of construction of a few dams in between. The soil of Keoladeo National Park is predominantly alluvial with some clay as a result of periodic inundation. A centre depression of about 11 square km is found which is divided by dykes into a number of blocks. The blocks are interconnected by gates. In some of the blocks small mounds have been constructed and planted with Acacia nilotica to provide nesting and breeding site of the birds. similar size were obtained from almost the same depth. Soil samples were obtained from six inches depth. Samples so collected were processed for analysis. Electrical Conductivity and pH were determined by Electrical Conductivity meter and pH meter respectively.
Estimation of free proline:
Free proline estimation was done following Bates et al. (1973) . Extraction was done in 3% sulphosalicylic acid. Extract was subsequently reacted with acid ninhydrin (prepared by adding 2.5 g ninhydrin to 60 ml glacial acetic acid mixed with 40 ml 6 M phosphoric acid), followed by the addition of equal amount of glacial acetic acid the resultant was kept at 100 0 C for one hour and the reaction was terminated at cooling temperature. Thereafter, free proline was separated using toluene in a separating funnel. The optical density of the free proline layer separated was recorded at 520 nm in spekol using toluene as blank and computation was done using proline standards.
Total free sugars:
Total free sugars were worked out using anthrone method (based on Fong et al., 1953 and Jain and Guruprasad, 1989) . Plant sample was boiled in 80 % ethyl alcohol, followed by centrifugation at 3000 g for five minutes. The residue was again crushed in 80 % ethyl alcohol and again centrifuged. The supernatant was pooled together. This alcoholic extract (1ml) was evaporated to 0.2 ml in water bath and the volume was made up to 1 ml with distilled water. This was followed by addition of 1 N HCl (1 ml) and keeping the tubes in boiling water bath for 40 minutes for hydrolysis. 4 ml anthrone reagent (prepared by dissolving 500 mg anthrone in 720 ml chilled concentrated H 2 SO 4 ) was then put to 0.5 ml of this hydrolyzed extract and the tubes were subsequently kept in boiling water bath for 10 minutes. After taking out from water bath the tubes were allowed to attain room temperature and optical density was recorded at 620 nm. Computation of total free sugars was done employing glucose standards.
Starch:
Starch was worked out by anthrone method (Sadasivam and Manickam, 1992) as followed by Pandey (2000) . Pellet (residue of sample from which free sugars were extracted out) was dried in water bath and then 2 ml distilled water was added and subsequently kept at water bath for 15 minutes. Thereafter, cooled and 2 ml 9.2 N Perchloric acid was added and stirred for 15 minutes, followed by centrifugation at 3000 g for five minutes. Supernatant was collected in 50 ml volumetric flask. Again 2 ml of 4.6 N Perchloric acid was added to residue and stirred for 15 minutes then centrifuged. Finally supernatants were combined and volume made up to 7.5 ml with distilled water. In 0.5 ml aliquot, 1.5 ml distilled water and 4 ml of anthrone reagent was added. The tubes were then kept in boiling water bath for 10 minutes. After taking out from water bath the tubes ware Journal of Wetlands Ecology, (2010) Vol. 4, pp. 43-68 ISSN: 2091-0363 , Open access at www.nepjol.info/index.php/jowe Wetland Friends of Nepal at www.wetlandfriends.co.cc allowed to cool in ice and brought to room temperature and optical density was recorded at 620 nm. Computation was done using standard curve of glucose.
Total Nitrogen:
Rapid determination of nitrogen was done following microkzeldahl's method as suggested by Jackson (1973) and modified by Iswaran and Marwaha (1980) . 10 g of soil was taken in a 100 ml kzeldahl digestion flask and was moistened with 5 ml distilled water followed by the addition of 15 ml of concentrated H 2 SO 4 and the mixture was thoroughly shaken. KMnO 4 (1N) was then added in small amount till pink color appeared. Subsequently, catalyst mixture (K 2 SO 4 (3g)+ 0.3 g FeSO 4 .5H 2 O+ 0.15 g CuSO 4 .5H 2 O) was put into it. The sample was then digested at low flame for half an hour till the color of mixture turns from brown to yellowish green. After digestion, flakes were cooled and contents were transferred to 100 ml volumetric flasks and then the volume in each case made up to 100 ml with distilled water. The ammonia in the digested solution was then estimated using micro-kzeldahl method.
Estimation of K, Na and Ca:
The analysis was done flame photometrically using dried plant material as adopted by Tiwari (1996) . One gram powdered plant material was taken in a conical flask and digested in triacid mixture (H 2 SO 4 +HNO 3 +HClO 4 in 9:3:1 ratio). The white colorless digested material was filtered through Whitman filter paper No. 1 into 100 ml volumetric flask making up the total volume to 100 ml. 10 ml of aliquot was taken and diluted to 25 ml with distilled water and was read directly on digital flame photometer, employing Na, K and Ca filters separately and percentage of Na, K and Ca was determined using standard curve.
Estimation of Chloride:
One gram dry sample was boiled in 100 ml of distilled water on a water bath for 30 minutes. After cooling the extract was filtered and the filtrate was used for titration. Extract was titrated against 0.1 N AgNo 3 solution till a permanent brick red precipitate persists (Eaton et al. 2005) .
RESULTS AND DISCUSSION
Sodium, potassium, chloride, calcium and nitrogen contents are greater in the soils of the Park area than the soils of the other two sites (Figs 1& 2). Electrical conductivity of Keoladeo National Park soil is more (Fig 3) as compared to other sites indicating greater concentration of ionizable salts in it, as substantiated by the soil analysis of the three sites. Conductivity, pH and nutrient levels indicate substantially about the health of wetland. Electrical conductivity is considered to be a measure of salt concentration. The change in ratio of different ions influences the surviving species.
Journal of Wetlands Ecology, (2010) Vol. 4, pp. 43-68 ISSN: 2091-0363 , Open access at www.nepjol.info/index.php/jowe Wetland Friends of Nepal at www.wetlandfriends.co.cc Three selected tree species (on the basis of their dominance in the Park; see Singh et al.2009) were also put to analysis along with soil samples and the results obtained are being presented and discussed hereunder: Sodium contents are distinctly greater in trees of Acacia nilotica, Prosopis juliflora and Mitragyna parvifolia growing in Park area as compared to the ones growing on the other two sites, particularly the third site. Prosopis juliflora growing in the Park had the maximum sodium content (Figs 4, 5, 6) . Acacia nilotica growing in the Park has greater potassium contents in roots. Mitragyna parvifolia growing in the Park area is also having greater potassium contents as compared with other localities. However, in Mitragyna parvifolia, potassium contents are more in leaves than in stems and roots, indicating that in Mitragyna parvifolia a substantial amount of potassium absorbed by the roots is transported to leaves 8, 9) . Tozlu et al. (2000) have also reported that increased salinity leads to decreased potassium within root tissues and its concomitant increase in leaf tissues. Na accumulation in leaf was least affected due to salinity in 'Pokkali', a salt-tolerant culture of rice (Dionisio-Sense and Tobita 2000). In celery, leaves of salt-stressed plants accumulated Na + and Cl -to accomplish osmotic adjustment (Pardossi et al. 1998) . Accumulation of Na + and Cl -ions increase in Halocnemum sterobilaceum with increasing salinity accompanied by a decline in K + , Mg 2+ and Ca 2+ accumulation (Pujol et al. 2001) . Salt tolerant plants are characterized by having a low rate of Na + and Cl -transport to leaves and by having ability to sequester these ions in vacuoles to avoid accumulation in cytoplasm (Munns 2002) . Salt stimulated growth has been reported in Sporobolus virginicus associated with selective transport of Na + and K + resulting into lower Na/K ratio in leaves as compared to roots (Bell and O' Leary 2003) . The salinity stress resistant genotypes of lentil have been reported to have higher potassium and lower sodium contents in shoots (Singh et al. 2004) . A decline in alkalinity has been associated with a decrease in Na/K ratio in tomato (Singh and Tiwari 2006 ). Plant's Na + and K + absorption potentials can be exploited for desalinization in future and Marui et al. (2003) have examined Na + and K + absorption potentials of plants with a view to employ it for desalinization strategy. Acacia nilotica and Mitragyna parvifolia growing in the Park exhibited chloride accumulation. In leaves of Acacia nilotica the chloride contents are more than double as compared with the leaves of plants growing in the other two sites (Figs-10,11,12) . However, calcium contents in the different parts of the plants growing in the different sites 14, 15) selected for the analysis hardly exhibit any differences. Nitrogen contents were also greater in the plants growing in the Park area. Maximum nitrogen content were recorded in the leaves of Acacia nilotica, which was more than double the leaves of plants growing on other sites 17, 18) .
Soil of Park is alluvial with certain saline patches. Potassium and nitrogen contents are also more in the above referred trees of the park area probably because of the reason that potassium is selectively absorbed over sodium, to regulate sodium accumulation. Analysis of organic osmotica revealed that total free sugars in all the three trees viz., Acacia nilotica, Prosopis juliflora and Mitragyna parvifolia growing in the park area were greater as compared to other sites 20, 21) . Starch content exhibited no definite trend 23, 24) . Increase in total free sugars which form a part of the cytoplasmic osmotica may be resulted due to their less incorporation in starch synthesis or partially by hydrolysis of starch. Free proline contents were also found to be greater in all the three viz., Acacia nilotica, Prosopis juliflora and Mitragyna parvifolia growing in the Park area 26, 27) . Some of the wetland vegetation may also be lost due to flooding and salinity (Allen et al. 1996) . Salinity results in loss of habitat and reduced biodiversity (Ghassemi et al. 1995) . Salt osmotic stress tolerance may be achieved by osmotic adjustment (Kozlowski 1997 see also Pandey et al. 2004 and Sharma et al. 2006 ) which may involve absorption of ions from the soil and their subsequent accumulation in vacuoles (Shannon et al. 1994; Larcher 1995) or compatible solutes synthesized in the cytoplasm, which are organic compounds that counterbalance the increased salt concentrations in the vacuoles (Hanson and Hitz 1982) . Salinity is generally greater in hot and dry climates, the areas, where rate of evaporation is high. Plant adaptation strategies to salinity include either exclusion of salt uptake and increased synthesis of organic solutes or inclusion of salts for subsequent turgor maintenance or/and K + replacement by Na+ (Sunseri et al. 1998 ). An efficient K + uptake in a high Na + background can help plants maintain high cytoplasmic K + /Na + ratio enabling them survive saline conditions. Na/K ratio was high in trees growing in Keoladeo National Park as compared to other sites 29, 30) , however, the difference was more in Mitragyna parvifoila, indicating that these trees can absorb and sustain higher sodium content possibly by compartmentalizing sodium to vacuoles and counterbalancing the osmotica by higher levels of free proline and free sugars in the cytoplasm. Studying plant's response to salinity has attracted attention of physiologist who are engaged in analyzing plant's function and their distribution and performance along with environmental gradients. Sodium/Potassium has been implicated in salt tolerance in many crop plants (Ali Quadar 1988; Pandey and Srivastava 1991) . Salinity accompanied by waterlogging can severely damage the plants (Barret-Lannard 2003) . Such stress can occur in semi-arid regions with irrigated agriculture (Smedema and Shiati 2002) and areas in which saline water tables are rising (Hatton et al. 2003) . One of the strategies for salt tolerance is to restrict uptake of sodium (Na + ) and chloride (Cl -) ions into leaves that includes woody species as well (Greenway and Munns 1980; Rogers 1985; Walker 1989; Blits and Gallagher 1990; Heimler et al. 1995) . Ions compartmentation within vacuoles also plays significant role under such conditions and osmotic balance between these ions and the compatible organic solute like methyl proline has also Journal of Wetlands Ecology, (2010) Vol. 4, pp. 43-68 ISSN: 2091-0363 , Open access at www.nepjol.info/index.php/jowe Wetland Friends of Nepal at www.wetlandfriends.co.cc been reported (Naidu et al. 1987; 2000; Carter 2004 ), however, in these studies the concentration showed no increase with osmotic or drought stress. Nevertheless, in certain glasshouse studies conducted on many species, organic solute concentration increased under salinity stress (Colmer et al. 1996 , Khan et al. 1999 . Soil type and environmental factors may affect salt tolerance. In clay soils improper management of salinity and sodium binding to negatively charged clay, renders the soil less fit for crop growth (Chinnusamy et al. 2005) . The authors have already reported the status of floristic and ecological components in Keoladeo National Park . Prosopis juliflora has invaded the ecosystem in the Park and as pointed out in the preceding pages it has substantial accumulation of Na/K, however, the problem is aggravated as Prosopis juliflora has allelopathic effects ( Noor et al. 1995; Goel et al. 1989; Nakano et al 2001) . However, as we have seen all the three dominating species viz., Acacia nilotica, Prosopis juliflora, Mitragyna parvifolia have the potential to accumulate ions like Na + and Cl -which are possibly sequestered in the vacuole and organic osmotica like free proline and free sugars in the cytoplasm establishes osmotic adjustment. The maintenance of a high cytoplasmic K + /Na + ratio by salt tolerant plants can be achieved by vacuolar compartmentation of Na + ions (Glenn et al. 1999) . Probably, it is because of these reasons that these plants are successfully growing in the Park. In fact the overall findings which include the inorganic (such as Na + and K + ) and organic (such as sugars, free proline etc in plants only) osmotica accumulated in the soil as well plants growing in the Park area indicate the upwelling of salts in wetlands which in due course can change the soil properties and shall consequently reflect on the plants growing therein. In order to strengthen the validity of above referred inferences the study presents a comparison of the Keoladeo National Park area site with a site which is not a wetland but is hardly 10 kilometers away from the Park i.e. geographically and physicochemically may not be much different from the Park site and with the site which is around from 200 kilometers away from the Park and not a wetland expectedly much different from the Park area. The results can be useful in better planning and management of the park from ecological standpoint. In fact, recently Prosopis juliflora has been uprooted and villagers have been allowed to take it away from the Park for their use (Lal 2009), an action indicated by our results as well. 
